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Key indicators
Single-crystal X-ray study
T = 100 K
Mean (C–C) = 0.012 A˚
R factor = 0.044
wR factor = 0.117
Data-to-parameter ratio = 13.4
In the complex anion of the title compound, Na[Re(C10H8-
N2O2S2)O]H2O, the Re atom adopts a square-pyramidal
coordination, in which the Re O bond is apical and the
S,N,N,S-tetradentate ligand spans the four basal sites. The Na+
counter-ion is octahedrally surrounded by one S and five O
atoms.
Comment
As part of our ongoing research on semi-rigid ligands for the
development of efficient Tc and Re radiopharmaceuticals
(Le Gal et al., 2004, 2005; Allali et al., 2006), the title
oxorhenium(V) compound, (I), was prepared and character-
ized by spectroscopic methods. The present crystallographic
study confirms that it contains the complex anion shown in
Fig. 1.
The environment of the metal is square pyramidal. The
apical position is occupied by the oxo ligand, and the basal
sites are filled by the S,N,N,S-tetradentate ligand.
Selected distances and angles are listed in Table 1. The
description in terms of a square pyramid is supported by the
nearly equal N4—Re—S10 and N7—Re—S1 angles, leading
to a very low trigonality index  of 0.03 (Addison et al., 1984).
The Re atom lies 0.709 (2) A˚ above the basal plane, which is
reflected by the O Re—N/S angles ranging from 108.2 (2) to
Figure 1
The structure of the complex anion. Displacement ellipsoids are drawn at
the 30% probability level.
111.2 (2). The Re O bond length is normal for a mono-oxo
complex. The Re—S bond lengths are similar to those found in
related compounds (Rao et al., 1990; O’Neil et al., 1994; Bell et
al., 1998; Hansen, Lipowska et al., 1999; Hansen, Xu et al.,
1999; Friebe et al., 2001; Lipowska et al., 2002). The Re—N
bond lengths correspond to those observed for deprotonated
amide N atoms (Bell et al., 1998; Rao et al., 1990).
Each Na+ ion is surrounded octahedrally by one S and five
O atoms, as shown in Fig. 2. A pair of Na+ ions across the
inversion center at (0, 1/2, 0) is bridged by a pair of symmetry-
equivalent water molecules. Approximately coplanar with this
Na2O2 ring is found another Na  O contact with the amide
atom O8. These units are assembled into a layer via long
Na  S contacts. Cohesion between these layers involves
Na  O contacts with an oxo ligand and with the other amide
O5 atom. O—H  S hydrogen bonds (Table 2) involving the
water molecule also contribute to the stability of the crystal
structure.
Experimental
The compound was prepared as described earlier (Le Gal et al., 2004).
Crystals were obtained by slow evaporation of a solution in a 1:1
mixture of dichloromethane and methanol.
Crystal data
Na[Re(C10H8N2O2S2)O]H2O
Mr = 495.51
Triclinic, P1
a = 7.9488 (1) A˚
b = 9.5623 (1) A˚
c = 10.0320 (1) A˚
 = 103.111 (1)
 = 111.146 (1)
 = 100.426 (1)
V = 663.02 (2) A˚3
Z = 2
Dx = 2.482 Mg m
3
Cu K radiation
 = 21.34 mm1
T = 100 (2) K
Block, red
0.30  0.12  0.09 mm
Data collection
Bruker SMART 2K/Platform
diffractometer
! scans
Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.043, Tmax = 0.147
7982 measured reflections
2524 independent reflections
2504 reflections with I > 2(I)
Rint = 0.040
max = 72.7

Refinement
Refinement on F 2
R[F 2 > 2(F 2)] = 0.044
wR(F 2) = 0.117
S = 1.08
2524 reflections
189 parameters
H atoms treated by a mixture of
independent and constrained
refinement
w = 1/[2(Fo
2) + (0.0833P)2
+ 6.3732P]
where P = (Fo
2 + 2Fc
2)/3
(/)max = 0.004
max = 6.28 e A˚
3
min = 2.90 e A˚3
Table 1
Selected geometric parameters (A˚, ).
Re—O1 1.706 (5)
Re—N7 1.984 (6)
Re—N4 2.034 (6)
Re—S10 2.2858 (17)
Re—S1 2.2969 (18)
Na—O8 2.326 (6)
Na—O5i 2.261 (6)
Na—O10ii 2.349 (6)
Na—O1iii 2.448 (6)
Na—O10 2.466 (7)
Na—S1iv 3.198 (3)
O1—Re—N7 109.7 (3)
O1—Re—N4 111.2 (2)
N7—Re—N4 78.9 (3)
O1—Re—S10 108.25 (18)
N7—Re—S10 82.89 (19)
N4—Re—S10 140.10 (18)
O1—Re—S1 108.18 (19)
N7—Re—S1 141.62 (19)
N4—Re—S1 81.94 (18)
S10—Re—S1 91.22 (6)
O5i—Na—O8 94.3 (2)
O5i—Na—O10ii 97.3 (2)
O8—Na—O10ii 104.6 (2)
O5i—Na—O1iii 174.3 (2)
O8—Na—O1iii 91.3 (2)
O10ii—Na—O1iii 80.2 (2)
O5i—Na—O10 102.0 (2)
O8—Na—O10 160.5 (2)
O10ii—Na—O10 84.0 (2)
O1iii—Na—O10 72.7 (2)
O5i—Na—S1iv 81.59 (17)
O8—Na—S1iv 98.47 (17)
O10ii—Na—S1iv 157.0 (2)
O1iii—Na—S1iv 98.61 (16)
O10—Na—S1iv 73.76 (16)
Symmetry codes: (i) x þ 1;yþ 2;zþ 1; (ii) x;yþ 1;z; (iii)
x þ 1;yþ 1;zþ 1; (iv) x; y; z 1.
Table 2
Hydrogen-bond geometry (A˚, ).
D—H  A D—H H  A D  A D—H  A
O10—H10A  S10iv 0.94 (10) 2.46 (10) 3.242 (6) 140 (8)
O10—H10B  S1iii 0.93 (15) 2.98 (15) 3.499 (6) 117 (11)
Symmetry codes: (iii) xþ 1;yþ 1;zþ 1; (iv) x; y; z 1.
The H atoms of the organic ligand were positioned geometrically
(C—H = 0.95–0.99 A˚) and were included in the refinement in the
riding-model approximation, with Uiso(H) = 1.2Ueq(C). The water H
atoms were refined freely. The highest residual electron density peak
is located 0.97 A˚ from the Re atom and thedeepest hole is located
0.79 A˚ also from the Re atom.
Data collection: SMART (Bruker, 1999); cell refinement: SAINT
(Bruker, 1999); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
SHELXTL (Bruker, 1997); software used to prepare material for
publication: UdMX (Maris, 2004).
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